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OTHER PUBLICATIONS 

Photographs of a 1990 Chevrolet Lumina automobile 
hinge, the hinge having a torsion rod-type counterbal 
ance spring that is adjustable. 
Photographs labelled Exhibits E-H illustrate a hinge 
with an adjustable bias spring utilized in the trunk of 

some late 1980 and early 1990 Cadillac automobiles 
made by General Motors Corp. 
Photographs of a 1984 Cadillac Fleetwood automobile 
hinge, the hinge having a torsion rod-type counterbal 
ance spring that is adjustable. 
Photographs of a 1992 Cadillac automobile hinge, the 
hinge having a coil spring adjustably retained to coun~ 
terbalance the trunk lid. 

Primary Examiner-W. Donald Bray 
Attorney, Agent, or Firm-—Price, Heneveld, Cooper, 
Dewitt & Litton 

[57] ABSTRACT 
A hinge for a vehicle deck lid includes a housing, a 
pivot pin mounted therein, a hinge arm mounted on the 
pivot pin, a lift spring to bias the hinge arm toward an 
open position and thereby counterbalance the weight of 
the deck lid, and an adjustment mechanism for adjusting 
the tension in the lift spring. The adjustment mechanism 
includes a ratchet mechanism made up of pawls on the 
pivot pin and catches on the housing that allows one 
way rotation of the pivot pin to more tightly wind the 
lift spring. The ratchet mechanism further includes a 
bias spring that biases. the pawls and catches into en 
gagement, the bias spring having a tension that can be 
overcome to release the ratchet mechanism and release 
the tension in the lift spring. 

23 Claims, 4 Drawing Sheets 
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ADJUSTABLE TENSION HINGE 

BACKGROUND OF THE INVENTION 

The present invention relates to hinges, and in partic- 5 
ular to a hinge with an adjustable counterbalance spring 
for use on vehicles. 

Manufacturers often utilize a spring assist to counter 
balance the weight of a hinged vehicle body panel 
where the body panel is intended to be lifted by an 
operator, such as in the case of a vehicle trunk lid or 
deck lid. However, the panels used on different vehicles 
vary in weight, thus requiring that either an inventory 
of different hinge/spring subassemblies with different 
counterbalance forces be used or that a particular hin 
ge/ spring subassembly work on all vehicles. In the ?rst 
case, manufacturers are becoming increasingly con 
cerned over the proliferation of parts and the resulting 
increases in inventory carrying costs, assembly line 
space problems, and quality problems due to mis-builds. 
Thus, there is strong resistance toward merely adding 
parts to cover the need for different hinge/spring as 
semblies. In the second case, it is difficult to design one 
hinge/spring subassembly that satisfactorily works on 
all vehicles. This is due to the varying weight of deck 
lids which vary not only between car-lines, but also 
within a given car-line depending upon vehicle options 
and normal part weight variation. 
One potential solution is to provide a hinge with an 

adjustable counterbalance force. At least one manufac 
turer has done so, utilizing a system of torsion rods that 
are adjustable in tension. However, this arrangement is 
somewhat bulky, and requires more installation labor 
than is desirable. Further, improvements are desired in 
cost and weight. 
At least one manufacturer has chosen to build hinge/ 

spring subassemblies with a spiral coil spring preassem 
bled to the hinge. This provides a compact subassembly 
that can be attached to the deck lid and vehicle without 
the need for subsequent installation of a counterbalance 
spring assist. However, while this arrangement is com 
pact, the counterbalance force of the hinge assembly is 
not adjustable. 
Where possible, it is desirable to subassemble the 

counterbalance spring to the hinge before the assembly 
to the vehicle, thus eliminating the need for a separate 
installation of the counterbalance spring to the vehicle. 
However, such a hinge if adjustable must be adjustable 
quickly, safely, on-line, and with a minimum of man 
power and effort. This is difficult given the typical 
attachment position of the deck lid hinge which is lo‘ 
cated under the rear window and rear shelf of the par 
tially assembled vehicle. 

Therefore, a new or improved adjustable tension 
hinge is desired. 

SUMMARY OF THE INVENTION 

A hinge for assembly to a vehicle panel embodying 
the present invention includes a housing, a pivot pin 
mounted in the housing, a hinge arm pivotally mounted 
to the pivot pin, a lift spring means biasing the hinge 
arm rotationally toward an open position, and an adjust 
ment means. The adjustment means allows adjustment 
of the tension of the lift spring means and, in one form, 
includes a ratchet mechanism permitting an operator to 
manually adjust and automatically hold a desired ten 
sion, and further includes a release means for releasing 
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2 
the ratchet mechanism permitting the operator to re 
duce the tension in the lift spring means. 

In the preferred embodiment, the ratchet mechanism 
includes a ?ange on one end of the pivot pin which 
includes a pawl, and the housing includes a correspond 
ing catch. The pawl and catch are biased into engage 
ment by a lateral bias means so that the ratchet mecha 
nism ratchets the lift spring means into successively 
increasing tensions as the pivot pin is rotated. The pivot 
pin is axially movable against a laterally biasing force so 
as to release the pawl and catch arrangement, and in 
turn release the tension in the lift spring means. Thus, 
the hinge provides an adjustable counterbalancing force 
for biasing a panel on a vehicle toward an open position. 

In another form, the hinge embodying the present 
invention includes a housing, a hinge arm pivotally 
mounted therein and including means for attaching a 
panel thereto, a coil lift spring for biasing the hinge arm 
toward an open position, and an adjustment means for 
manually adjusting the tension of the coil lift spring. 
The present invention offers several advantages over 

presently known structures. Initially, the present inven 
tion provides a hinge with adjustable counterbalance lift 
spring so that a single style hinge can be used on vehi 
cles having different weight body panels requiring dif- I 
ferent levels of lift assist. Further, the adjustment mech 
anism is preassembled to the hinge so that separate 
assembly to the vehicle is not required. Still further, the 
counterbalance force is readily adjustable by introduc 
tion of a tool into the end of the pivot pin and rotation 
thereof. The procedure for adjustment allows a single 
operator to quickly adjust the tension up to a desired 
amount, and, if the tension is overly adjusted, to reduce 
the tension and start over. The design offers safety of 
use and ability to adjust spring tension in a simplified 
assembly. Further, the hinge is made of a minimum of 
parts so that subassembly of the hinge is simpli?ed and 
costs are minimized. Still further, the hinge is compact, 
and requires a minimum amount of room both on the 
assembly line and in the vehicle. Additionally, the hinge 
has a low weight. 
These and other features, advantages, and objects of 

the present invention will be further understood and 
appreciated by those skilled in the art by reference to 
the following speci?cation, claims, and appended draw 
ings as interpreted by the Doctrine of Equivalents. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the hinge embodying 
the present invention as assembled in a vehicle; 
FIG. 2 is an exploded perspective view of the hinge 

of FIG. 1; 
FIG. 3 is a side view of the hinge; 
FIG. 4 is a top view of the hinge with the housing 

partially broken away; 
FIG. 5 is an enlarged partial side view of_the hinge 

with the pawls and catches engaged; 
FIG. 6 is an enlarged schematic top view of .the 

ramped portion of a single pawl relative to a respective 
catch; 
FIG. 7 is an enlarged partial side view of the hinge 

with the pivot pin rotated 45°; 
FIG. 8 is an enlarged schematic top view of the 

ramped portion of a single pawl relative to a respective 
catch with the pivot pin rotated 45°; and 
FIG. 9 is a side view of FIG. 1. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A hinge embodying the present invention is generally 
referred to as numeral 10 and is illustrated in FIG. 1. 
Hinge 10 includes a housing 12 that attaches to the rear 
shelf area 16 of a vehicle 18, a pivot pin 20 that rotatably 
mounts in housing 12, and a hinge arm 22 that rotatably 
mounts to pivot pin 20. A spiral lift spring 24 mounts 
within housing 12 securely on pivot pin 20 and engages 
hinge arm 22 so as to bias hinge arm 22 toward an open 
position. Hinge 10 is optimally used to counterbalance 
the weight of a panel 26 attached hinge arm 22, so that 
panel 26 is more easily opened by an operator. Hinge 10 
includes an adjustment mechanism that allows ready 
adjustment of the tension in the lift spring 24, thus al 
lowing adjustment of the counterbalance force of lift 
spring 24. Thus, a single style lift spring can be used to 
satisfactorily counterbalance the weight on a variety of 
different trunk lid panels 26, each having different 
weights. Still further, hinge 10 allows adjustment of the 
tension by a single operator during installation on the 
assembly line. The tension mechanism allows automatic 
ratchet-like increasing adjustment of the tension and 
also allows movement of pivot pin 20 to a release posi 
tion wherein the counterbalancing force generated by 
the tension of lift spring 24 can be released. 
Housing 12 (FIGS. 2 and 3) is a downwardly open 

box-like structure stamped from sheet metal having a 
front wall 30, a rear wall 32, ?rst and second side walls 
34 and 36, and upper wall 38. Front and rear walls 30 
and 32 include attachment tabs 40 and 42 for attaching 
to ?rst and second side walls 34 and 36, respectively, 
and also include vehicle attachment tabs 44 and 46 that 
laterally extend therefrom and attach to vehicle 18. 

Pivot pin 20 (FIG. 2) extends horizontally through 
holes 48 in side walls 34 and 36 and is rotationally and 
axially movable therein. Pivot pin 20 includes a first end 
50 with a radially extending ?ange 52, ?ange 52 abut 
ting the outside of side wall 34 limiting the lateral move 
ment thereof toward housing 12. Flange 52 has multiple 
tab-like pawls 54 equally spaced around its radial perim 
eter that are bent to extend axially outwardly away 
from side wall 34. Four such pawls 54 are shown, 
though any number can be positioned on ?ange 52. 
Each of pawls 54 include an axially ramped portion 56 
with a tooth-like front edge 58. Each of pawls 54 also 
include an abutting surface 59 located at the rear end 
thereof. 

Side wall 34 (FIG. 2) includes catches 62 that are 
essentially tabs bent outwardly axially in the direction 
of ?ange 52. As is best seen in FIGS. 5—8, catches 62 
each include a ?rst edge or stop 60 and a second edge 
61. Catches 62 are equal in number to pawls 54 and 
correspond in location so that stops 60 of catches 62 
engage abutting surface 59 of pawls 54 as spiral spring 
24 biases pivot pin 20 in a clockwise direction in hous 
ing 12. This prevents the undesired rotation of pivot pin 
20 relative to housing 12. However, as can be seen in 
FIG. 6 and explained below, ramped portion 56 causes 
pawls 54 to ramp up and over second edge. 61 of catches 
62 as pivot pin 20 is rotated in the counterclockwise 
direction. y 

Pivot pin 20 (FIGS. 2 and 4) includes a shaft 64 sized 
to receive and support hinge arm 22 through hole 66 in 
hinge arm 22. Shaft 64 includes an enlargement 68 near 
?ange 52 that abuttingly spaces hinge arm 22 a desired 
distance from ?ange 52 and side wall 34. Shaft 64 also 
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includes a slot 70 extending from the second end 78 of 
shaft 64 inwardly a suf?cient distance to receive ?at 
tened inner end 72 of spiral lift spring 24 and position 
same adjacent hinge arm 22. Spiral lift spring 24 (FIG. 
2) is a coiled spring with ?attened inner end 72 shaped 
to slideably engage slot 70, and a curled outer end 74 
shaped to grippingly engage a laterally extending an 
chor pin 76 extending sideways from hinge arm 22. Lift 
spring 24 can be a variety of different strengths as 
needed to lift panel 26, panels 26 having weights rang 
ing anywhere from 20 to 80 pounds. 
The process of adjustably tightening spiral spring 24 

is best shown in FIGS. 5-8. In FIGS. 5-6, pivot pin 20 
is shown in a rest position with abutting surface 59 of 
pawl 54 resting against stop 60 of catch 62. As pivot pin 
20 is forced to rotate counterclockwise against the bias 
of spiral spring 24 (FIGS. 7-8), ramped portions 56 of 
pawl 54 cause pawls 54 to ramp up and over catches 62 
into successively tighter positions. This causes the ten 
sion in lift spring 26 to be increased. Alternatively, if 
pivot pin 20 is released and as a result is biased in a 
clockwise direction by spiral spring 24, pawls 54 tend to 
re-engage catches 62 since ?ange 52 is held tightly 
against side wall 34 by laterally biasing coil spring 80. 
Second end 78 (FIG. 4) of pivot pin 20 extends a 

distance through and beyond second side wall 36. A 
laterally biasing coil spring 80 is received over end 78 
along with a washer 82. The extreme end of 78 is then 
expanded, reamed or clinched so as to form a lip 84 that 
retains laterally biasing coil spring 80 and washer 82 
thereon. Coil spring 80 laterally axially biases pivot pin 
20 to a home position in a direction so that stops 60 on 
pawl 54 and catches 62 on side wall 34 naturally engage. 
However, the engagement can be overcome and pivot 
pin 20 made to rotate in the second direction by forcing 
pivot pin 20 axially laterally against the force of coil 
spring 80 so that ?ange 52 is moved away from side 34 
and pawls 54 on ?ange 52 disengage from catches 62 on 
side 34. 

Slot 70 optimally extends inwardly from second end 
78 of pivot pin 20 and provides a convenient means for 
receiving a tool to adjustably tension spiral lift spring 
24. The adjustment tool (not shown) can be slid axially 
into the tubular inner open interior 86 of pivot pin 20 
from second end 78. The adjustment tool would include 
radially extending tabs or protrusions to engage slot 70. 
Lip 84 provides additional support and strength to the 
shape of pivot pin 20 near end 78 so that pivot pin 20 is 
not dimensionally distorted. The adjustment tool is 
contemplated to be a socket wrench or the like which 
can be ratcheted to rotate pivot pin 20 until a satisfac 
tory amount of tension is given to spiral lift spring 24 to 
counterbalance the weight of deck lid panel 26 as it is 
released from a locked closed position. As deck lid 
panel 26 rotates upwardly (FIG. 9), the moment arm 
provided by the weight of panel 26 about the axis of 
rotation defined by pivot pin 20 is reduced, such that 
hinge 10 provides suf?cient energy to hold panel 26 in 
a fully open position. Alternatively, near the closed 
position, panel 26 is nearly balanced by spiral lift spring 
24 such that panel 26 can be either moved toward a 
closed or an open position without undue effort on 
behalf of an operator. 

In the embodiment shown, hinge arm 22 (FIGS. 1 
and 9) is a bent tubular member that is shaped into a 
three-dimensional part to avoid interferences presented 
by rear shelf 16 and other parts of vehicle 18. Hinge arm 
22 includes a bumper 88 made of resilient rubber-like 
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material, bumper 88 being positioned to engage a por 
tion of vehicle 18 so as to avoid an abrupt and undesir 
able jar as panel 26 reaches a fully open position. Bum 
per 88 is affixed to hinge arm 22 by “Christmas tree” 
attachment buttons 92 which extend through ?anges 90 
on bumper 88'and engagingly into hinge arm 20. 
Having described the preferred embodiment and the 

parts thereof, the uses and advantages of the present 
invention will become obvious to one skilled in the art. 
Hinge 20 is assembled by extending pivot pin 20 
through hole 48 in side wall 34 and into hole 66 in hinge 
arm 22. Pivot pin 20 is then slid onto spiral lift spring 24 
with inner end 72 of spring 24 engaging slot 70 in shaft 
64 of pivot pin 20. Pivot pin 20 is then extended through 
hole 48 in side wall 36, the end 78 of pivot pin 20 extend 
ing laterally axially outwardly a distance sufficient to 
receive laterally biasing coil spring 80 and washer 82. 
The extreme end of pivot pin end 78 is then clinched or 
reamed so as to form lip 84 that retains the above noted 
parts in place. The outer end 74 of spiral lift spring 24 
engages anchor pin 76 on hinge arm 22 so that spiral lift 
spring 24 biases hinge arm 22 counterclockwise (and 
biases pivot pin 20 in clockwise direction within hous 
ing 12). Pivot pin 20 is prevented from clockwise move 
ment due to engagement of abutting surface 59 on pawls 
54 of pivot pin 20 against stop 60 on catch 62 of housing 
12 
As a vehicle proceeds along the assembly line, hinge 

20 is attached to vehicle 18 by attachment tabs 44 and 
46, and to panel 26 by hinge arm 22. When it is time for 
adjustment of the tension in spiral lift spring 24, an 
operator inserts a tool (not shown) into the open interior 
86 of slotted end 78 of pivot pin 20. The tool engages 
slot 70 and, as the tool rotates pivot pin 20 counter 
clockwise, ramped portion 56 ramps pawls 54 up and 
over successive of catches 62. This causes an axial force 
that temporarily causes pivot pin 20 to move laterally 
axially against the biasing force of laterally biasing coil 
spring 80 to an intermediate extended position. As pawl 
54 moves past successive of catches 62, coil spring 80 
causes pivot pin 20 to snap axially back into a home 
position wherein pawls 54 and catches 62 engage, thus 
automatically holding the now increased tension in 
spiral lift spring 24. Thus, spiral lift spring 24 is increas~ 
ingly tensioned until it provides a counterbalancing 
force sufficient to support the weight of panel 26 in a 
near closed position. 

If the spiral lift spring 24 is over-tensioned, pivot pin 
20 can be forced axially against the force of lateral bias 
coil spring 80 to a release position so that pawls 54 and 
catches 62 do not engage, and therefore pivot pin 20 can 
be rotated clockwise to release the tension in spiral lift 
spring 24. Thus, it is seen that the tension can be readily 
adjusted by a single operator in a safe and speedy fash 
ion with signi?cant convenience. 
Once properly adjusted, hinge 20 provides a counter 

balanced “?oating” feel to panel 26 near the unlocked 
but near closed position of panel 26. Thus, panel 26 can 
be readily opened or closed therefrom with minimal 
effort by an operator. Also, as panel 26 is rotated 
toward an open position, the weight of panel 26 experi 
ences a reduced moment arm about the pivoting axis 
provided by hinge 20, and thus hinge 20 readily holds 
panel 26 in an open position. 

In the foregoing description, it will be readily appre 
ciated by those skilled in the art that modi?cations may 
be made to the invention without departing from the 
concepts disclosed herein. Such modi?cations are to be 
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6 
considered as included in the following claims as inter 
preted by the Doctrine of Equivalents, unless these 
claims by their language expressly state otherwise. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are de?ned as 
follows: 

1. A hinge for holding a panel, comprising: 
a housing having two spaced sides with a pair of 

aligned openings therein; 
a pivot pin shaped to mateably fit within said pair of 

aligned openings, said pivot pin including ?rst and 
second ends and a shaft; 

a hinge arm including a ?rst portion adapted to pivot 
ally mount on said pivot pin shaft and a second 
portion adapted to securely attach to said panel; 

lift spring means for biasing said hinge arm rotation 
ally toward an open position about said pivot pin; 
and 

adjustment means for adjusting the tension of said lift 
spring means, said adjust means including a ratchet 
means for manually adjusting and holding a desired 
tension in said lift spring means, said pivot pin 
being axially moveable between an engaged posi 
tion wherein said ratchet means is engaged and a 
release position wherein said ratchet is disengaged 
so that the tension of said lift spring means can be 
adjusted. 

2. The apparatus as set forth in claim 1 wherein said 
ratchet means includes a pawl and catch which cooper 
ate in a ratchet-like fashion. 

3. The apparatus as set forth in claim 2 wherein said 
?rst end of said pivot pin includes a flange with one of 
said pawl or catch located thereon. 

4. A hinge for holding a panel, comprising: 
a housing having two spaced sides with a pair of 

aligned openings therein; 
a pivot pin shaped to mateably fit within said pair of 

aligned openings, said pivot pin including ?rst and 
second ends and a shaft; 

a hinge arm including a ?rst portion adapted to pivot 
ally mount on said pivot pin shaft and a second 
portion adapted to securely attach to said panel; 

lift spring means for biasing said hinge arm rotation 
ally toward an open position about said pivot pin; 
and 

adjustment means for adjusting the tension of said lift 
spring means, said adjustment means including a 
ratchet means for manually adjusting and holding a 
desired tension in said lift spring means, and further 
including release means for releasing said ratchet 
means permitting the operator to reduce the ten 
sion in said lift spring means, said ratchet means 
including a pawl and catch which cooperate in a 
ratchet-like fashion, said ?rst end of said pivot pin 
including a flange with one of said pawl or match 
located thereon, and the one of said sides of said 
housing adjacent said ?ange including the other of 
said pawl or catch. > 

5. The apparatus as set forth in claim 4 wherein said 
pivot pin is rotatable to actuate said adjustment means. 

6. A hinge for holding a panel, comprising: 
a housing having two spaced sides with a pair of 

aligned openings therein; 
a pivot pin shaped to mateably fit within said pair of 

aligned openings, said pivot pin including ?rst and 
second ends and a shaft; 
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a hinge arm including a ?rst portion adapted to pivot 
ally mount on said pivot pin shaft and a second 
portion adapted to securely attached to said panel; 

lift spring means for biasing said hinge arm rotation 
ally toward an open position about said pivot pin; 
and 

adjustment means for adjusting the tension of said lift 
spring means, said adjustment means including a 
ratchet means for manually adjusting and holding a 
desired tension in said lift spring means, and further 
including release means for releasing said ratchet 
means permitting the operator to reduce the ten 
sion in said lift spring means; 

said pivot pin being axially movable between a home 
position and an extended position, and including 
lateral bias means for biasing said pivot pin toward 
said home position, said pivot pin axially ratcheting 
between said home position and said extended posi 
tion as said 

7. The apparatus as set forth in claim 6 wherein said 
release means includes means for moving said pivot pin 
axially against said lateral bias means to said extended 
position so that said pawl and catch are released 
whereby the tension in said lift spring means can be 
adjusted. 

8. A hinge for holding a panel, comprising: 
a housing having two spaced sides with a pair of 

aligned openings therein; 
a pivot pin shaped to mateably ?t within said pair of 

aligned openings, said pivot pin including ?rst and 
second ends and a shaft; 

a hinge arm including a ?rst portion adapted to pivot 
ally mount on said pivot pin shaft and a second 
portion adapted to securely attach to said panel; 

lift spring means for biasing said hinge arm rotation 
ally toward an open position about said pivot pin; 
and 

adjustment means for adjusting the tension of said lift 
spring means, said adjustment means including a 
ratchet means for manually adjusting and holding a 
desired tension in said lift spring means, and further 
including release means for releasing said ratchet 
means permitting the operator to reduce the ten 
sion in said lift spring means; 

said pivot pin including a slot in said shaft, and said 
lift spring means including a spiral spring having an 
inner end adapted to engage said slot and an outer 
end adapted to engage said hinge arm. 

9. The apparatus as set forth in claim 8 wherein said 
slot extends to one of said pivot pin ends, and said one 
end is adapted to receive a tool for rotating said pivot 
pin to thereby adjust the tension of said lift spring 
means. 

10. The apparatus as set forth in claim 9 wherein said 
pivot pin is axially laterally movable between a home 
position and an extended position, said ?rst end of said 
pivot pin and one of said sides of said housing including 
a pawl and catch arrangement which engages when said 
pivot pin is in said home position but releases when said 
pivot pin is in said extended position, and including bias 
means for biasing said pivot pin toward said home posi 
tion. 

11. The apparatus as set forth in claim 10 wherein said 
pawl and catch arrangement includes a ramped surface 
on said pawl that causes said pawl to slip past successive 
of said catches as said adjustment means is actuated to 
increase the tension on said lift spring means, thus form 
ing said ratchet mechanism. 

III 
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12. The apparatus as set forth in claim 1 wherein said 

pivot pin is rotatable to actuate said adjustment means. 
13. A hinge for holding a panel, comprising: ' 
a housing having two spaced sides with a pair of 

aligned openings therein; 
a pivot pin shaped to mateably ?t within said pair of 

aligned openings, said pivot pin including ?rst and 
second ends and a shaft; 

a hinge arm including a ?rst portion adapted to pivot 
ally mount on said pivot pin shaft and a second 
portion adapted to securely attach to said panel; 

lift spring means for biasing said hinge arm rotation 
ally toward an open position about said pivot pin; 
and ‘ 

adjustment means for adjusting the tension of said lift 
spring means, said adjustment means including a 
ratchet means for manually adjusting and holding a 
desired tension in said lift spring means, and further 
including release means for releasing said ratchet 
means permitting the operator to reduce the ten 
sion in said lift spring means; 

said ?rst end of said pivot pin including a ?ange with 
a pawl thereon, said housing including a catch 
positioned to mateably engage said pawl, said pivot 
pin being laterally moveable between a home posi 
tion wherein said pawl and catch engage and a 
laterally extended position wherein said catch and 
pawl do not engage, and said ratchet mechanism 
ratcheting said pivot pin between said home and 
extended positions ad said adjustment means is 
actuated. 

14. The apparatus as set forth in claim 13 wherein said 
pivot pin includes a shoulder for spacing said hinge arm 
axially on said pivot pin away from one of said sides of 
said housing. ' 

15. The apparatus as set forth in claim 14 including a 
bias means for biasing said pivot pin toward said home 
position, said pivot pin including a retension means for 
holding said bias means on said pivot pin. 

16. A hinge assembly comprising: 
a housing having two spaced walls with apertures 

therein, one of said walls having a catch thereon; 
a pivot pin de?ning an axis of rotation and shaped to 

mateably rotatably ?t within said apertures in said 
spaced walls, said pivot pin including a ?rst end 
with a flange having a pawl thereon, said pivot pin 
positionable in a home position so that said pawl is 
positioned to engage said catch to prevent rotation 
of said pivot pin in said housing in a ?rst direction 
but allowing said pivot pin to rotate in a second 
direction about said axis, said flange positioned to 
limit the position of said pivot pin relative to said 
housing in a ?rst axial direction, but allowing said 
pivot pin to move in a second axial direction 
wherein said pawl does not engage said catch; 

lateral bias means for biasing said pivot pin in said 
?rst axial direction; 

a hinge arm pivotally mounted to said pivot pin; and 
lift spring means for biasing said hinge arm rotation 

ally in said ?rst direction about said axis. 
17. The apparatus as set forth in claim 16 wherein said 

pivot pin includes a slot in said shaft, and wherein said 
lift spring means includes a spiral spring having an inner 
end adapted to engage said slot and an outer end 
adapted to engage said hinge arm. 

18. The apparatus as set forth in claim 16 wherein said 
lateral bias means includes a coil spring positioned over 
the end of said pivot pin, said pivot pin including a 
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retension means for holding said bias means on said 
pivot pin. 

19. A hinge for holding a panel, comprising: 
a housing including aides, one of said sides including 

a stop; 
a pivot pin rotatably mounted on said housing sides, 

said pivot pin including a radially extending tab for 
engaging said stop; 

a hinge arm pivotally mounted on said pivot pin, said 
hinge arm including means for attaching said arm 
to a panel; 

coil lift spring means mounted on said pivot pin and 
engaging said hinge arm and said pivot pin for 
biasing said hinge arm rotationally toward an open 
position about said pivot pin; and 

adjustment means for manually adjusting the tension 
of said coil lift spring means, said adjustment means 
including said stop and said tab, said pivot pin 
being axially movable to a release position so that 
said tab is released from said stop, whereby the 
tension of said coil lift spring means is adjustable. 

20. The apparatus as set forth in claim 19 wherein said 
adjustment means includes inclined surfaces for auto 
matically axially shifting said pivot pin when increasing 
the tension on said coil lift spring means. 

21. A hinge for holding a panel, comprising: 
a housing; ' 

a pivot pin rotatably mounted on said housing; 
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10 
a hinge arm pivotally mounted on said pivot pin, said 

hinge arm including means for attaching said arm 
to a panel; ‘ 

coil lift spring means mounted on said pivot pin and 
engaging said hinge arm for biasing said hinge arm 
rotationally toward an open position about said 
pivot pin; 

adjustment means for manually adjusting the tension 
of said coil lift spring means; and 

release means for manually reducing the tension on 
said coil lift spring means; ‘ 

said pivot pin being axially movable between a home 
position and an extended position, and including 
lateral bias means for biasing said pivot pin toward 
said home position, said pivot pin axially ratcheting 
between said home position and said extended posi 
tion as said adjustment means is actuated to in 
crease the tension of said coil lift spring means. 

22. The apparatus as set forth in claim 19 wherein said 
pivot pin includes a shaft and a slot in said shaft, and 
wherein said coil lift spring means includes a spiral 
spring having an inner end adapted to engage said slot 
and an outer end adapted to engage said hinge arm. 

23. The apparatus as set forth in claim 19 wherein said 
adjustment means includes a pawl and catch arrange 
ment that ratchets during adjustment, said tab and said 
stop forming said pawl and catch arrangement. 
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